The bunch length is measured by detecting two revolution frequency
where O(z) is the error function. The beam spectrum is dominated multi-poles of the RF frequency (fO = 53MHz). We therefore evaluate peak height of V(w) at those frequencies. The equation (2) becomes
where m is an integer and wO =2ti0.
> 8 and 4ot < TO), (3) reduces to
In the u+,/TO region of interesi P Figure 4 .
The performance of the receivers is summed up in Table 1 . Transfer characteristics of the receivers are shown in Figure  5 and 6. Continuous waves (CW) from a signal generator were used in those measurements.
4-2. Normalizer
The normalizer section is composed of two logarithmic amplifiers (B.B., PSI. This phenomenon shows that the bunches rotate in phase space and modulate the bunch length with the frequency of 2% as illustrated in Figure   11 . The second peak corresponds to f,, which is 1OdB below the 1st peak, and may be due to asymmetric 2fs oscillations. The measured dynamic range of the system is 30dB. However, when signal level is low, the S/N of the output gets worse. The level of the input signal will be automatically cont,rolled by the programmabble att,enuator to detect in a good S/N region and to cope with intensity variation. Even so, the monitor always gives an average bunch length over the whole bunches.
Our concluding remarks are as follows.
(1) The monitor measures not only the average bunch length over many bunches, but also the quadrupole oscillations with a response of 10 kHz.
(2) The detected quadrupole oscillations can be used for damping by feedback to the RF amplitude. Bunch Length (nsec) Figure 1 - ;z r c 0 2: $6 22 z; E F $
